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Abstract  
Horizontal winds and shears have been computed from 25 rocket 
released chemical trails. Tables are presented which give vertical 
profiles of wind speed, heading, and components and the wind shear 
components. Eight rockets created releases on the up and down leg of 
their trajectories. Four of these (November 1970: GENIE, HILDA, IDA, 
JACKIE) were launched within a ten minute interval and one (HELEN) was 
associated with near simultaneous releases from three other rockets 
(GRACE, INGER, JOY). These data are suitable for space and time varia-
tion studies. Two pairs of trails (UNA-VANESSA and DORA-EVELYN) are 
suitable for short time difference study since they were launched within 
an hour of each other. Horizontal and vertical winds were also computed 
from chemical puffs on the four pairs of up and down trail releases of 
the November 1970 series. These point wind data are presented in table 
form. Graphs of the horizontal trail wind data, and the vertical point 
wind data for the November 1970 series are also given. 
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EXPLANATION OF THE TABLES 
Tables are presented which give horizontal wind speed, heading 
and components and shear components as determined from 25 rocket re-
leased chemical clouds. The releases occurred between July 1968 and 
November 1970 at Eglin Air Force Base, Florida. The initial coordinates 
were approximately 30 o N, 87°W for these releases. Included in the tables 
are rocket code names, launch dates and launch times. All velocities are 
in m/sec and shears in m/sec/km. The shears were calculated by use of a 
spline fit cubic procedure with assumed zero second derivative at the 
end points, and, as a result, the shears for the first two and last two 
altitudes of a rocket may not be as accurate as the remaining values. 
Positive wind and shear components indicate winds and shears toward the 
north and east. Negative wind and shear components indicate winds and 
shears toward the south and west. Wind headings are given in degrees 
east of north. 
The November 1970 series consisted of four pairs of up and down 
trail releases with puffs as well as trails. Horizontal and vertical 
winds determined from the puffs are also tabulated. Vertical winds are 
in m/sec and are positive upward. Graphs of the horizontal trail winds 
and vertical winds from the puffs are also given for the November 1970 
series. Curves shown on the graphs are the spline fit cubic functions 






GRACE 	LAUNCH 	DATE.• 	7/22/68 	TIME•• 
HEADING 	N-S WIND 	E"W WIND 	N•S SHEAR 
(DEG) (M/S) (M/S) (M/S/KM) 





86 23 77 5 23 4 '24 
87 6 23 6 2 "6 .13 
86 5 216 "4 -3 .5 0 
89 6 230 "4 .5 -3 "10 
90 20 238 "11 •17 '6 .5 
91 21 223 -15 -14 "6 1 
92 20 216 "23 .17 .7 0 
93 31 200 "29 "11 .8 7 
94 42 189 "41 "6 "14 3 
95 44 189 "43 "6 23 "4 
96 11 254 .3 -11 35 1 
97 15 350 15 •3 9 12 
98 23 17 22 7 4 5 
99 24 11 23 4 0 -9 
100 23 336 21 •9 .7 •17 
101 23 289 8 "22 "18 el 
102 16 211 •14 .8 "26 25 
103 44 157 "40 18 "23 18 
104 63 15Q "55 32 "5 23 
105 85 128 "52 67 9 37 
106 100 113 "42 100 9 34 
107 131 105 -34 126 8 6 
100 113 101 "21 111 22 "20 
109 96 88 4 96 18 "13 
110 83 83 10 83 1 '13 
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LAUNCH DATE., 	7/22/68 	TIME., 
N-S WIND 	E"W WIND 	N-S SHEAR 
(M/S) (M/S) (M/S/KM) 





93 44 242 -21 .39 "2 "23 
94 53 249 -19 -49 8 15 
95 19 257 "4 -18 18 23 
96 11 317 13 -12 16 3 
97 27 351 27 -4 13 6 
98 38 356 37 .3 7 1 
99 41 1 41 1 -1 4 
100 33 5 33 3 "17 0 
101 8 24 7 3 "30 3 
102 26 138 .19 17 .18 33 
103 59 123 "31 49 "14 3 
104 51 145 -42 29 4 -10 
105 50 120 -25 44 16 19 
106 53 111 -1 9  50 2 .3 
107 46 110 -16 43 3 .8 
108 40 108 -12 38 4 -1 
109 42 100 -7 41 5 r 
110 53 93 .3 53 5 19 
111 To 88 3 76 7 23 
122 75 16 72 21 "12 ..7 


























CODE NAME., KAY 	 LAUNCH DATE,, 	1/ 6/69 TIME., 1741 CST 
HEIGHT SPEED HEADING N-S WIND E•W WIND N•S SHEAR E+01 SHEAR 
(KM) 	(M/S) 	(DEG) 	(m/S) 	(M/S) 	(M/S/KM) 	(M/S/KM) 
****** ***** ******* ******** ******** ********* ********* 
CODE NAME.. MAE 	 LAUNCH / DATE.. 	1/ 7/69 TIME., 1736 CST 
HEIGHT SPEED HEADING N-S WIND E°W WIND N-S SHEAR E.w SHEAR 
(KM) 	(M/S) 	(DEG) 	(m/S) 	(M/S) 	(M/S/KM) 	(M/S/KM) 
****** ***** ******* ******** ******** ********* ********* 
179,9 	120 	87 	 6 	119 W 
	
IP WI 





191.3 	12 	201 	-3 	.1 1111 





209.2 	32 	317 	 3 	.3 	-- 
214.5 168 79 26 136 
CODE NAME.. NITA 
	
LAUNCH DATE,. 	1/11/69 	TIME. , 1932 CST 
HEIGHT SPEED HEADING N•S WIND E•W WIND N-S SHEAR E.W SHEAR 
(KM) 	(M/S) 	(DEG) 
	
(m/S) 	(M/S) 	(M/S/KM) 
	
(M/S/KM) 
****** ***** ******* ******** ******** ********* ********* 
113.4 	118 	304 	66 	096 1.• ID 
	 • 
120.9 133 327 106 '68 
	• W 	 05 
135.0 	299 	151 	'101 	56 W W 
CODE NAME.. ODET 	 LAUNCH DATE.. 	1/13/69 TIME., 1743 CST 
HEIGHT SPEED HEADING N'S WIND E-w WIND N-S SHEAR E ■ W SHEAR 
(KM) 	(M/S) 	(DEG) 	(M/S) 	(M/S) 	(M/S/KM) 	(M/S/KM) 
****** ***** ******* ******** ******** ********* ********* 
183.9 	26 	173 	.11 	 1 
186,4 150 92 -5 149 
192.3 	33 	196 	.11 	 .3 










• 2 1 
• 25 
M O 
CODE NAME:• PEARL 	LAUNCH PATE,: 5/12/69 TIME'• 2004 COT 
HEIGHT SPEED HEADING N•S R1NU E•W WINO N•S SHEAR E•W SHEAR 
(KM) 	(M/S) 	(UE(i) 	(M/S) 	(M/S) 	(M/S/KM) 	(M/S/KM) 


































W O O 
MIMS, 
O W O 
000 
000 
W W 1, 
OSO 
CODE NAME,' QUEENA (U&O) LAUNCH DATE,. 5/12/69 TIME.. 2023 CDT 
HLIkiHT SPEED HEADING 
(KM) 	(M/6) 	(0E6) 
****** ***** ******* 
143,9 	67 	169 
159,1 69 196 
162,1 	76 	235 
17314 54 266 
190,9 	64 	259 










E•W WIND NeS SHEAR E•W SHEAR 
(M/S) 	(M/S/KM) 	(M/S/KM) 







CODE NAME,: REbA 
	
LAUNCH DATE.• 5/14/69 TIME,. 2005 COT 
HEIGHT SPEED HEADING N•S WINU 
(KM) 	(M/S) 	(0EG) 	(M/S) 
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CUDE NAME•. 	VANESSA 
HEIGHT 	SPEED 	HEADING 
(KM) (M/S) (DEG) 
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LAUNCH DATE.. 	12/ 











85 21 351 21 -3 15 7 
86 33 0 33 0 8 "3 
87 36 348 35 .7 "4 .5 
88 34 347 33 mg 6 1 
89 32 355 32 "3 "32 15 
90 23 107 m7 22 0 28 
91 57 62 27 50 17 31 
92 83 85 7 83 "25 29 
93 98 93 .5 98 "13 "4 
94 89 107 -26 85 •21 .8 
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99 56 153 ..50 26 .1 "12 
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110 46 353 45 .5 .15 11 
* 
	  * P1 
%It Alt 4:t 1:te 4=. 	to 44 CA) CO to NY 	1%, N N   * 	1.•4 
NC 00' .0.No0c0..NC00.1V4.. CIOCcV0kL,D.ftg...f.)•-•*XC: 





* e'• 	CIN 
11-• I•• 	 * z ID 	30, 
L
▪  
O 	to .0 0 CD NO IC NO .0 IC 'C OD Cc V V 0 0 	 N *-• N * PI 




N to ,C2 10 41 4.0 CO to CO CO 4.0 CO to it CO to 	 40 Da e SS 	* rn 
0 V. CP 0 •••• to 0, V 03 03 40 CD 0 OC N W 42, .1:k 40) 	 C * G)- 





■••• 	11118888118111111111181111181111 	*X 
W WNW 0' CP■ CIN VVVVV 0 00 0U1UIUIF . IQ IV wt t.1 N * 
a O. tio i■-■ .0 *0 a.• 1.• 6.* C:0 NO 0:I CP 	+tOUfN V Co Cc 0 0 N 	* N SW 












NNN VVVG CD CY, CD G 4J1 1,11 	•OP Lo W Lo ro ft) 	* 





* Z CA 
	
88 	881* .■ 
•-• 	r 	 11 	8 	 to+ Ara i to. 	0.6 * C0 (0  
a st to a 4...■ a go. aaaaoa ro to at 4.4 400 a. —4V * 






••■ 	 r * 	Cif 





to cc 3E • 
C.) 	U.1 NC 41 
OC 	* •D 440 CO y4 w4eq rm um OD MJ CD UN 4.4 Ca en 7 Ch Ch h. 00 OD 41 0+ 4, CM Chi .4 0 Os.* •1 w4 fort .40 
CD 	Ulla, *11111•4 e1•411•4 	•4 	 111.4 	 11 • 
01 N. * 





Lai 	•% • 
•ct X ir 
►4 WY 4g 
h- 	* co cr co Ch ID cam 04 et G. ON4 c> ul cr CV 0% .4 .4 .4 CO CV en 0 en en MN eV ws c, ..4 w4 .4 C) 






S•a. 	0 	* 
N z•-+ is 
w4 .40 • N. CUP.. 4D al cu aD 01 4) sr WI a, •0 cr N. y, ON cf. 	Ml N ON. 01 CD cr 4) 0 h. O) OD CD Ca .4 001 
3 	• et An al 4, 	h. OD aD act %ID •) sr gr sr 4 sr sr 	cu .4 • 	•4 w4 eq 0% rn 0) rm rm 01 em sr sr gt grew 
• *11111111111111111111111111a 
• 3 





(J tp) ig 	ps .-4 p.. 	Ne) to •. 4 in UN cc) 1st co eft eft 0 Lft ,c) 	 P. 4 N CO 4 N 	WV P. N. N. CO G. 0 
Z 3 ■■ # .• r •4 	0,1 4 111 N. N. N. N. 4r N 	.4 00 Cd cu Ca CV CM •4 .4.4 le.4 	 I .4 
• lE 41 
Ul 
--I 	t 	41 
LI • 
Z * 
1-11 O # al 41 .4 1.11 rn 01 Ch Ca Ch CD h. h. Ch, 7 UN 41 Ca h. 4) 00 Ul h. •• .4 fri Ill m103 Mal I) CD C> Ch •4 en 7 
CD 10 41 ill 4D OD OD Ch CD C3 CD •4 •4cm .40• h. P. OD Ch O .0 •4 Cm 7 	rm um •D h. OD aD CK(• CN O CD O. CD CD CD 




3 r> n * 
u5 # 10 CM 13 1) CM jlch ml N ...Iv 4) crh■ .qr a, 0 4) •, .4 Ul •4 Ch 0 CM 40 .4 7 40 4) 	0% CD 04 04 .40 
• ta 	4g co. ul al 43 OD 0) Ch .4 .4 CD CA ID Ul 7 7 croN cr rol 01 CV 04 .4 Cu cv C4 e1 01 01 riRnq e'1eh 4 4444 
• CL Z O 	 w4 w4 .4 
GI) %.0 # 
X 
Z 	 # 
]: 	* 
(4, .51E * Cft 0 .4 C4 0% 7 al I, 14.- al O. 	0111 	al 4) h. a) op. O.4 Nen 7 al ID h. I) Ok 	04 ml cr al 4) 
CD 11-4 NC 41 Ch 0 0 00 CD Cs 0000 Ca CV Ca Ca C4 Ca Ca Ca CY Ca 01 01 01 01 01 0101 
=3 	LAI 
U 3C # 
CODE NAME,. 	ARLEENC82H6) 
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LAUNCH 	DATE., 	5/6/70 	TIME., 
NsS WIND 	E"W WIND 	N*S SHEAR 
(M/S) (M/S) (M/S/KM) 





103 127 162 '121 40 '3 .8 
104 134 167 *130 31 *21 *12 
105 151 175 '150 14 *1 *22 
106 131 183 "131 07 22 *14 
107 113 1 8 6 *113 *12 25 et 
108 84 190 -82 '15 24 *4 
109 72 1 9 6 *69 "19 9 w4 
110 64 201 *60 "23 9 -3 
111 58 206 -52 *25 8 *2 
112 52 211 -44 -27 4 mi 
113 50 211 -43 *25 3 7 
114 35 205 -31 -15 24 7 
115 14 263 *2 *14 25 .3 
116 23 3 1 0 15 -18 14 .3 
117 36 326 30 *20 15 *2 
118 47 334 42 *21 9 0 
119 51 338 47 .19 1 3 
120 49 340 46 .17 01 2 
121 48 341 46 w16 0 0 
122 49 339 46 .17 0 *2 
123 50 336 46 *20 0 -2 
124 51 335 46 *22 9 .3 
125 53 329 46 *27 2 .8 
126 61 324 49 *36 2 *6 
127 61 322 48 .38 0 0 
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CODE 	NAME,. 	ARLEEN 	(NA) 
HEIGHT 	SPEED 	HEADING 
(KM) (M/S) (DEG) 
****** 	***** 	******* 
LAUNCH DATE.. 	5/6/70 	TIME•• 
N-S WINO 	E•W WINO 	N-S SHEAR 
(M/S) (M/5) (M/S/KM) 





94 103 102 -21 101 .9 6 
95 110 105 -28 106 •3 4 
96 110 104 •27 107 3 .3 
97 108 104 -25 105 '2 3 
98 109 106 -31 105 •5 .15 
99 89 113 -35 81 •5 •12 
100 92 110 •32 86 19 7 
101 82 103 •19 80 "24 -23 
102 93 148 "79 49 "65 -26 
103 126 165 "121 34 "23 -9 
104 13b 171 •134 22 •9 -22 
105 140 182 "140 "5 3 "20 
106 128 186 "127 -13 20 "4 
107 107 189 "106 -16 20 0 
108 89 190 -88 •15 20 .1 
109 70 1 9 7 -67 "20 17 "6 
110 61 204 -55 "25 9 •4 
111 55 210 "47 "28 7 "1 
112 49 214 •41 "27 7 2 
113 40 218 -32 -24 10 3 
114 29 226 -20 -21 13 3 
115 19 256 .5 "19 18 1 
116 24 308 15 -19 18 0 
117 33 326 27 •18 7 1 
118 37 331 32 •18 7 0 
119 46 337 42 .18 10 0 
120 51 341 49 •17 2 1 
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Cone NAME•. 	BRENDA LAUNCH DATE.. 	5/ 7/70 	TIME.. 2045 	CDT 
HFTGHT SPEED HEADING N'S ONO E'w WIND W'S SHEAR Eiew 	SHEAR 
(KM) (M/S) (DEG) (m/S1 (4/S) (M/S/KM) (M/S/KM) 
****** ***** ******* ******** ****4*** #******** ittit****** 
107.5 91 20T •81 .41 we We 
110.8 66 201 .56 "21 of. ow 
11140 56 237 '30 "45 ow oo 
114,4 53 335 37 •17 wo ow 
114,5 78 312 19 '21 oil. oo 
117.5 73 345 68 '18 ow of* 
119.6 57 347 55 "13 ow we 
120.9 55 17 50 15 ow ow 
1250 11 97 -1 9 ow PO 
128,5 35 165 .31 8 o• ow 
128,8 192 227 ..9 «9 .... vo 
131.8 295 230 030 '36 •• wo 
133.5 66 163 .63 19 ow •• 
135.3 68 151 .59 33 ow ow 
139,4 106 179 -i05 2 .... ... 
CODE 	NAME.. 	CLAIRE 
WIGHT 	SPEED 	HEADING 
(I(M) (M/S) (DFG) 
****** 	***** 	******* 
LAUNCH DATE.. 	5/20/70 	TIME.. 
N'S 	WIND 	E•14 WIND 	N'S SWEAR 
(M/S) (M/S) (m/S/KM) 





93 84 1R6 -83 .19 42 '6 
94 50 186 .49 -5 19 23 
95 52 143 '41 31 8 34 
96 60 120 .29 52 9 12 
97 64 114 .26 59 3 4 
98 66 109 '21 63 5 6 
99 74 104 -17 72 19 7 
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sPEE0 MEADIN0 N'S WINO VW WIND N'S SHEAR E•W SHEAR 
(M/S) (0E0) (MI5) (M/5) (M/S/KM) (M/S/KM) 
***** ******* ******** ******** ********* ********* 
70 94 .5 70 •11 -8 
66 104 -16 64 "12 02 
72 110 "25 67 "1 r 
75 103 "17 73 16 1 
TO 86 5 69 29 "4 
76 61 37 61 31 •5 
82 44 59 58 9 "11 
T6 39 59 48 -4 •7 
r2 37 58 43 3 "6 
64 33 54 35 "23 -T 
20 64 13 26 "45 -17 
24 179 -22 1 "25 "29 
47 210 -40 -23 •15 "14 
59 204 "54 -23 "11 12 
60 187 "60 -1 1 13 
55 182 -54 •2 6 0 
40 1 6 7 "47 .5 12 -T 
35 207 -31 "16 18 "14 
35 244 -15 •32 11 •17 
50 260 •8 •50 4 •18 
67 266 •5 "67 4 •16 
79 269 •i •79 3 "4 
70 271 1 -76 1 5 
73 271 1 "73 7 1 
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CUDE NAME,. !MA(0) 
HEIGHT 	SPUD 	HEADINki 
(KM) (M/5) (DEG) 
****** 	***** 	******* 
LAUNCH DATE,. 	5/21/70 	TIME., 
N"S WINO 	E"W WIND 	N-S SHEAR 
(M/S) (M/S) (M/S/KM) 





100 79 53 48 63 "28 6 
101 72 72 22 69 m21 S 
102 73 86 6 73 .14 3 
103 74 95 "6 74 mT 0 
104 71 95 "6 71 6 mg 
105 63 07 4 63 12 0 
106 76 80 13 75 2 21 
101 80 83 10 79 0 -35 
100 23 53 14 18 0 "54 
109 13 314 9 w9 "4 "16 
110 24 285 6 -23 . 7  .9 
111 27 258 m5 "27 -12 "2 
112 34 242 s'16 *30 "10 .5 
113 45 232 "28 .35 '13 .5 
114 57 225 "40 -40 "11 .5 
115 66 222 049 "44 mT mi 
116 69 220 "53 .44 1 mi 
117 68 224 "49 "47 18 "14 
22 
con NAME.: EVFLYN 
	
HEIGHT 	SPFED 	HEADING 
(KM) (M/5) (DEG) 
****** 	***** 	******* 
101./ 73 104 
104.1 	53 	102 
108.2 15 156 
113.3 	29 	261 
114.9 31 287 
130.8 	136 	251 
151.3 1 90 252 
114.0 	116 	258 
167.7 160 266 
160.5 	156 	264 
LAUNCH DATE., 	5/21/70 	TIME.. 
N*S WIND 	E*W WIND 	N-S SHEAR 
(H/S) (M/S) (M/S/KM) 
******** 	******** 	********* 
IRO -18 71 
4044 011 	51 
4140 *13 6 
on 10 *4 	*29 
.14 9 '29 
0 0 044 	-128 
WO .49 -152 
029 	-132 	40 14 
OR 0 .10 *160 
0 -16 	-154 
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CODE 	NAME.. 	HILDA(D) 
HEIGHT 	SPEED 	HEADING 
(KM) (MIS) (DEG) 
	
LAUNCH 	DATE.' 	11/20/70 	TIME•' 
N"S WIND 	E'W WIND 	N'S SHEAR 
(M/S) (M/S) (M/S/KM) 
******** 	******** 	********* 




85 80 50 52 61 "14 .3 
86 69 56 39 57 "12 •7 
87 57 63 26 51 -17 1 
88 53 88 2 53 -30 "8 
89 46 128 -28 36 "25 '10 
90 51 146 "47 32 .17 "12 
91 60 172 .59 8 1 "27 
92 48 193 "47 "11 16 "10 
93 37 205 "34 -16 13 "T 
94 31 228 "21 "23 9 0,1 
95 27 222 "20 -18 .9 4 
96 34 214 "28 •19 5 "6 
97 29 244 -13 "26 12 "8 
98 36 2 5 3 "11 "34 1 "8 
99 43 264 "4 "42 8 -6 
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27 
Cr I% 4 
WC DE 4 
L61 NC 4 




cr or, Api 
*C DE * 
41 le 
• e 01 41 4, •• e4 0104 .* w4 Oq 	w4 0 0 CU 4•4 ICU eq Cki 	O cr on on 
un con * 	 1 1 1 B 1 	1 I 1 	MOM 





I..* In 41 Ps CO (41 1.11 .04 0 o ► CO Ok CO fr4 N.. COAr4O ti o un ck co P.. erl 






un # on r. *. 43 of NCO r. U7 er 04 NO cr (Ns rrt ..11 co In 0 LA O. 	ct O 0.1 en en 
4 ...yr .-9 eqj 	(11 eq+.4 	 I I •• 	•• 1 
DE 41 	 O O O 





Z Z 0-% 
O 1.4 c7 * P. 4, 111 	cr on CA Cr, OD 04 VI .4 Ch, 1, 0' 	ID N- 0 .4Ps 0 w •4 CV) 0 4, 
C) CP 4J * CN Cr cr cr cp. CA Co OD aD Cr op to N. N. N. N. 116- Ma, V- Cu W Cr 00 r∎  
I 
	
	Qo # 04 C4 0,1 04 04 CV CV 04 V4 04 04 04 01 04 OA 04 04 CV CV C0 w4 ,4 w4 
tjj 
La vs * 	w4iN. ak 1) 47 ^I 04 o cr v4 rki 1, CA -014 .4 r. CD 47 4) Jtnml Op. At ..  
it LAJ %. * ell 4' Ul Ul Ul Ul U1 Ul ul y0 ti CO CO a, CO N. 111 4T 01 .4 .4 .4 VO 0/ 0, v-uN 




M .1. 41 
1: c5 Z# CV rn a /I 40 N. CN C) MI .4c 47 ID CD Cm 4t 4, ID C, CY ct 4D ID C, 04 4t 4D 
1.4 e # 	 CV cO co oj 	01 rn on on cr cr cr cr cr un nIAin 
*  
CODE 	NAME,. 	IDA(U) 
HEIGHT 	SPEED 	HEADING 
(KM) (M/S) (DEG) 
****** 	***** 	******* 
LAUNCH DATE.. 	11/20/n 	TIME., 
NsS WIND 	E-W WINO 	NsS SHEAR 
(M/S) (M/S) (M/S/KM) 





96 52 221 -39 s33 18 2 
97 41 235 "23 s34 12 "4 
98 43 250 s15 "40 7 "6 
99 43 261 .7 "43 8 0 
100 41 272 1 "41 9 5 
101 32 279 5 -31 "10 16 
102 20 220 -16 .13 "21 16 
103 29 187 .29 . 3 .8 4 
104 33 173 -32 4 1 18 
105 44 137 -32 30 "6 22 
106 55 138 -41 37 .3 mg 
107 37 147 -31 20 19 .19 
108 12 150 "10 6 17 "10 
109 1 259 0 -1 7 .3 
110 12 317 9 -8 14 -21 
111 45 307 27 s36 18 -20 
112 59 312 39 s44 6 .7 
113 70 307 42 +56 4 "12 
114 79 307 48 "63 2 2 
115 72 309 45 "57 "6 4 
116 68 304 38 "56 m7 1 
117 63 301 32 "54 "4 0 
118 64 2 9 6 28 .57 "6 "4 
119 63 288 19 "60 "11 s4 
120 67 278 10 "66 m7 "6 
121 72 273 3 "72 mg "6 











07 et lE 
1-1 WIC 41 
3: A, * 4) rg C4 .4 4) ID Ul CA 43 01 Ul yr CA A- 04 •4 Cr eV N . ► .40 1%. CO 4D Ul .4 .4 04 jg 4) op A- VD CA 4) Ul 0,4 
CN 	ug 01# I I 	g •4 	04 w4 .4 04 	.4 n4 .4 I .4 .4 I I I 	 1 -4 11 I 





I•1 	C‘ 	* 
cE X .0 
-. WY 41 
4g Nt'ftl1?ayrtl1 Ouoi 	No in ref 	cv te) O• tet C> 	0 .4 res gt cr ow) eV .4 0 	0 	yt tv) ■,• P.. .4 
.4 04 44 .+N ey 	w4 IP .4 g WOW







.441 * 0, gt gt 0 OD A. 01A VD C4 it V) 0 CA C4 /3 •4 N4 C4 01 gt 43 ugs. .•4 mg ON. OA Ul CA op el U! 04 
3\ * 04 01 4') rl cr +t04 I 	rl Ul Cr 04 .4 .4 mg el gr gr gt gt ct ct U1 ■0 A.- AA CA OD 03 44 Ul on N. 4 .4 em 




Ue # I) 43 CV S. ml C4 .4 Cr 0) 4) Q CA gt Ul ml S 11 C4 C) 04 01 O 0 CA As 01 gt 01 ID .4 04 0 0:1 0) Cr CIO Mat 03 
Ire •..I 4.4 	I 	g 04 mg ug 	gr 	.4 Or 01 gr gr 01 CV 04 C4 .4 .4 	I 	I .4 • 4 .4 I 	I 	I 	.4 .4 ,4 01 
3E *III 
og so * 
Italie / f/ 
Z 
* A 4. 0 0. .43 N  13 	 01. CO eri MPS en ENI 0 N. 4' Ps /3fl 4 fv) 	 cX) 	rtl CM fel en CV 4 O. tX) Cid CV 0. 
0 LI 44 en 44 an In 43 P. NO az is) 40 eet r1 cr 	Mt CV 	./.4O o. O. O. 0. CO CO P.. NO •0 %CI '43 '40 ∎63 NO 43 %/3 0 Non el 




.4 	Cn 0% lc 
ul # ml 4) 	ct .4 	ch 43 0 '0 ml 41 A- •4 O 0 1) 01 O '0 A- 1:11 CA .42 A- 04 4* .•' 13 .4 0 .O CA 4) 4, ml 01 I) 
• Lj 	* 01 01 mg 01 gr 4 ey 04 mg 4) co q, 41. .4 0, U1 U ► U1 U1 un 4 Cr 4. an 4) AAA OD 00 N. ug mg 04 •4 w4 04 ct 
• lE 41 




uj -.51E * aN 4) s_ 1) cs 0.4 04 mq 4- dm Os, ak c> ...I 04 ml Y al 45 s- ID). 	CO ct 4) I? ON 4 o a) ON 41' 41 I) 
C3 .4 ]c * CA CA CA AA 00 0 0 C3 C) 0 0 0 	 NN CO CV Cu rl 01 01 01 el gr 4. 4 4 4 
La 

































* e", rn 
N Pa N 	 0 0 0 0 0 CD 0 0 0 0 4, 4D '0 40 '0 4) '0 4D 40 4Z * DC 0.4 
ANC 40 Cc -4 Ch ix A4 Pa r- CD 40 co -4 Ch LP .D• 4.1 A) C) 4C CA -4 CI, LP Lo PJ 	* 3E C 
* 
* -4 
* •-• Le 
* aL "C 
-4 Ch Ch Ch -4 -4 -4 -4 Ch un 4> La r+ na 4> LP 4> 4> La 4... WW to 4> 4> La La La La 4> AA *\f'1 
-.4 -.4 co a0 N A co pa Cr CD CD -4 4> -4 Ch 4> -4 r• CD to 0 ur -.4 44, 4... -.4 to 00 -4 00 LP -4 * con ni 
* v CD 
* M 
P1 
PO PO PO Pa to to La to 40 tO Ch: 40 to 	  PO PO PO PJ PO PO N) A) 	  *CD 
Ch -4 4).00000 000 c) co 4> 4> La VW 4= ta Co -4 1/411 w M3 r■ Ca 40 a) CD 00 0' * P1 C3 
AAA 4) r+ PO La LP Cr -4 40 CO -4 40 -4 r‘ CD 40 CA fa -4 Ln r c) cn -4 IC to U1 CG C GC 'NJ * 0 ►..4 




1 IBIS I 	21112111241111* 3G 
	
N4: to cm 4* 4> to L+Nrr I no co u.) co La AJ 4 P. 00 PO fla cm La Ca 4= AA * ■■ ZE 






I 2111414.1241 	 SWIM 	 * 3C 
'4C LP LOI CP CN Ch cn un 4= (.0 Nr r NA 40 h) I-. La 4,44 4.0 U0 W Nr 4 II 	 N\ AE 
CP ,4 CO 4D CS NA. PO CD CD 4= 	4= A3 06) 	 GUI xi- ton 1-4 
* 





* M CO 0 
a 1 	 * 
1111 i a I a 	 6-• 	IP. 	Il l 111 rN a 1.4 S.' 	 *411 VI 
C) 1) 4) LP Oa Pa La La 	CP v) kr, 	4) co cn na to 	GO .0 La CP 1-••-s. 	Lo ON jp, 	c) *\ z 	-4 
* 7C rn r• 







I i 	1 I I 1 	 * 
a 	 a l .. 111 9.A 	8.4. ib.a 	pa La 	I 	211111,41* Non 	4D 
Ch Ch C) N> C> 	on -4 -.40 p- co 	to; CAP CP 4= C) Ch CD La 4D La PO h.) 'NI CP CO .0 La CD CO 	* N\ ZE 
: 3G 3> 	fen 
* 2) -4 
0'1 
▪ ir * 
cn 	4et 
U Lai 3C 41 
N.. # in en en cv .4 N iA IA 0 -V 	to a * CO c•1 .0 0. CP e0 1-4 	 sr• N C) N S as el of sr in 0, co .0 in 
a 	V) to 	01,) 	 1 / 	 ',ter) CSA 1 	 I I.41.-•eg 	 41114 
•-■ "•%. 
X St 





X .* M 
0.4 	LI 
p- * en sr OS sr .4 cv en en Lf% .4 sr IN O. .0 CV CP. 4, 4:? Cr •■11 en Ok N er/ MI en sr tf1 	0 In .4 0 0 .4 •••■ (V) SO 
V) V) 4t 	I 	I 1 	.• -4 	 CV  	 reggegeres 
0 in • * 





4t a •r4/ 0.4 IV/ MI CU NO 	Lf1 Ill 	0. CO 0 IN O N 111 In ref CU f•f fa 4) A on, MI 4* P.- 0 P.- IN Os. L/1 CA 0 (10 	N 
M • * N 	 NS S at en en 1 NS N•4 •rn SSSS S ttSS .0 P.- cID 110 CO IN IN in 4* CV1 0.1 
	
2# 	1 4441111111 	 logsgeosistess Resew, 
W 
M 
N N 1:0 c0 CP N N 111 sP-4 	•-• 0 * O. Mt en N. s-t Csi 4:f 	 43. 111 N 0. S en N a en .4 to S en 0 •4 
M • * 	4• en CM en Col fel CV 1,• 1 1 -4 ert to 0 S cv 	•• N MI t * en en rl m N 	I 	  
X *11111111111111 	 1111111 111111 
2 	41 
* 
0 	10 XI 	* 	0 .0 O. 40 	sr4 	ret Lt1 	/3 CO 0 •4 C7P fc) 	CP. *4 0 Ch CP* 	rn c0 N 	* 	.•4 	da Ps '33 '74 
16.1 * 	+0 0% 0 0 0 0 	we P.- *4) tr1  0%  to  •O• cr 	 •1.4 C 0 .1.4 •••• 0 	0 0% e0 0.0 No 0 tri to  in in 0 ti 
1.0 Q0 * .4 CV CV CV CV CV N N NN 	 MI en en rn rTrl rYeh en 	N NNN NN MI MI MI MI N 
S■4 
2 	PE 
Lai Vf 4e en * 	"r) S '0 en "41 /I 	10 	0 •0 -41' 0 00, •• 11 N N •• tf1 MI 0 ■73 U 1^.1 Mt en Mt IN XI 0 40 0 	01. P... 0 N 
L•1 • * Ct SS en re) en en In S * cy1 en 01.0 IN Ill MI 	N 1', S to .0 0 in in 1/1 11 XI NO IN. c0 ae0 to !N. so 4- rn 




x c. cv .4* Ln 0.- 3, a 0 -I CV en -** In 	 CV rfat tllso P.- 10 3. 0 MI * a0 0 MI sr 0 r0 O N 



















*****NOV, 1970 SERIES POINT WINDS***** 
GUDE NAME 00 	GENIE(UP) LAUNCH DATE., 	11/20/70 	TIME,. 	1719 CST 
HEIGHT SPEED HEADING N•S WIND E•W WIND VERT WIND 
(KM) (M/4) (DEG) (M/S) (M/S) (M/S) 
****** ***** ******* ******** ******** ********* 
103,3 51 141 •37 30 18 
10608 56 14U "36 30 30 
10 9 ,4 10 313 8 •8 14 
112,2 22 289 7 "20 8 
115,3 55 303 30 •46 10 
GUDE NAME,, 	GENIE(D) 
HEIGHT 	SPEED 	HEADING 
(KM) (M/S) (OEG) 





DATE 00 	11/20/70 	TIME I0 	1719 	CST 
E•14 	WINO 	VERT 	WIND 
(M/S) (M/S) 
******** 	********* 
8407 85 72 26 81 "2 
88,3 56 116 "27 51 
92,6 33 224 •23 "22 7 
96,5 47 242 •20 "38 14 
100,6 52 281 9 "45 24 
103,9 71 140 .54 45 5 
106,8 52 141 •40 32 3 
10906 14 316 10 .9 5 
112,3 60 314 41 .43 3 
115,4 50 303 27 •42 8 
110,1 47 291 17 "43 14 
12006 55 286 17 •52 3 
123,2 70 289 22 •66 
125,8 80 284 19 • 78 0 
12816 88 281 16 "85 16 
131,6 85 279 13 "82 18 
33 
*****NOV, 1970 SERIES POINT WINOS***** 
CUDE NAME•, 	HILUA(U) 
HEIC;HT 	SPEED 	HEADING 
(KM) (M/S) (0EG) 
****** 	***** 	******* 
LAUNCH DATE•• 	11/20/70 	TIME 119 	1719 CST 
N•S WINO 	E•li WINO 	VERT WIND 
(M/S) (M/S) (M/S) 
******** 	******** 	********* 
89,2 57 146 *47 32 el 
92,6 23 231 •15 -18 1 
96,1 69 217 -44 •33 42 
99,6 81 249 •22 • 59 51 
103,2 46 149 •34 21 26 
106,0 6/ 134 .45 47 15 
100,7 298 3 4,5 6 
111,0 32 310 22 *20 13 
114,6 41 304 23 •34 4 













CODE NAME,, HILDA(D) 
HEI4HT 	SPEED 	HEADING 
(KM) (N/5) (DEG) 
****** 	***** 	******* 
LAUNCH DATE*, 	11/20/70 	TINE,• 	1719 CST 
N•S WINO 	E•14 WINO 	VERT 	WIND 
(4/S) (M/S) (M/S) 
******** 	******** 	********* 
85,1 36 49 24 27 0 
87,0 59 73 16 49 • 26 
92,1 41 206 •36 -19 0 
9),9 31 228 •22 -24 19 
100,0 54 280 8 "43 32 
1020 40 147 •32 21 18 
106,2 67 137 •45 41 11 
100,3 16 121 •6 10 13 
111,2 26 29/ 12 •24 8 
114,1 59 2 9 6 27 -53 3 
111,0 55 292 20 •51 8 
119,9 5/ 289 18 "52 11 
125,8 81 279 12 •80 3 
132,7 76 279 13 .77 •1 
139,3 29 276 4 ■ 27 10 
146.4 24 122 •11 19 8 
154,5 49 82 7 46 1 
161,1 71 90 0 67 
	
*****NOV. 	1970 SERIES POINT WINUS***** 
CODE 	NAME., 	IDA(U) 	LAUNCH DATE•, 	11/20/70 	TIME., 	1719 CST 
HEIGHT 	SPEED 	HEADING 	N•S WINO 	E•W WIND 	VERT WIND 
(KM) (M/5) (DEG) (M/S) (M/S) (M/S) 
****** 	***** 	******* 	******** 	******** 	********* 
103.4 50 168 •46 10 18 
106.4 55 141 •42 34 11 
109.1 14 312 7 •8 12 
111.5 50 307 34 "46 8 
113.9 81 306 46 •64 18 
116.4 69 297 30 •60 18 
114.7 59 281 17 •54 14 
120,8 80 280 13 •78 8 
CODE NAME.. 	IDA(0) 
HEIGHT 	SPEED 	HEADING 
(KM) (M/S) (UEG) 
****** 	***** 	******* 
LAUNCH DATE., 	11/20/70 	TIME.. 	1719 CST 
t•S WINO 	E•W WINO 	VERT WIND 
(M/S) (M/S) (M/S) 
******** 	******** 	********* 
89,4 34 184 •26 .2 •22 
9207 32 204 "25 •II •17 
95,9 40 237 •21 •33 0 
99.6 54 276 6 '50 20 
102.2 40 163 •38 12 6 
105.0 82 137 •59 56 4 
107.6 14 210 •4 •2 13 
110,3 53 322 41 •32 10 
112.6 54 312 36 •39 2 
115.1 46 301 23 •39 1 
117,5 51 292 19 •4T 1 
119,9 64 281 12 •62 7 
122.4 76 273 4 •75 10 
124.0 91 270 1 -89 19 
3 5 
*****NOV. 	1970 SERIES POINT WINUS***** 
CURE NAME,. 	JACKIE(U) 	LAUNCH DATE., 	11/20/70 TIME., 	1719 	CST 
HLI(iHT SPEED HEADING WiS WINO E°W WIND VERT WIND 
(KM) (M/6) (DEG) (M/S) (M/S) (M/S) 
****** ***** ******* ******** ******** ********* 
89.0 44 162 -42 13 wl 
93,9 40 202 -26 .10 12 
91,3 43 233 025 .33 9 
101,1 33 279 5 •28 16 
104,0 46 131 030 35 4 
10810 32 161 *26 9 16 
110.7 22 331 17 w9 2 
113.5 61 311 40 046 17 
11/02 70 301 36 -59 13 
119.8 6U 295 25 053 13 
12299 70 267 -3 -77 13 
125,6 83 259 "16 w 81 7 
CURE N4NE., 	JAcKIE(D) 
HEIGHT 	SPEED 	HEADING 
(KM) (M/S) (DEG) 
****** 	***** 	**mik 
LAUNCH DATE,. 	11/20/70 	TIME.. 	1719 CST 
NmS WINO 	ENW WIND 	vERT 	WIND 
(m/S) (M/S) (M/S) 
***dim* 	******** 	********* 
89,5 43 135 "28 28 017 
9403 39 194 "28 wr 26 
9/111 40 250 08 038 12 
101.5 49 250 *12 "34 33 
104.4 70 147 064 42 19 
107,2 19 156 -12 6 13 
110.0 3 4 319 24 -21 9 
112,9 6U 311 40 .45 5 
115,0 56 312 38 *42 2 
110,3 55 306 32 w3 
110,6 52 311 34 -39 1 
12 ,30 74 273 4 .74 0 
121,1 84 268 .3 084 6 
129,3 74 264 .7 072 14 
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